Human migration is both motivated and constrained by a multitude of socioeconomic and 13 environmental factors, including climate-related factors. Climatic factors exert an influence on 14 local and regional population density. Here, we examine implications for future motivation for 15 humans to migrate by analyzing today's relationships between climatic factors and population 16 density, with all other factors held constant. Such 'all other factors held constant' analyses are 17 unlikely to make quantitatively accurate predictions but the order-of-magnitude and spatial pattern 18 that come out of such an analysis can help inform discussions about the influence of climate change 19 on the possible scale and pattern of future incentives to migrate. Our results indicate that, within 20 decades, climate change may provide to hundreds of millions of people additional incentive to 21 migrate, largely from warm tropical and subtropical countries to cooler temperate countries, with 22
Introduction

28
Human migration is a complex socioeconomic phenomena driven by mixture of historical, political, 29 cultural, economic and geographical factors (Greenwood 1985) , often by the need to adapt to understand what direct application of current relationships to future climate would contribute to 48 the set of incentives that will influence future human migration. and land fraction of the grid (Li, no unit) from G-Econ dataset:
Methods
We denote the fraction of population of country c living in grid cell i with the symbol di,c:
where i∈c indicates that the summation is performed over all grid cells in country c. The data from the G-Econ dataset 18 and the Climate Research Unit Average Climatology high-115 resolution data sets 27 (for filling the missing data in the G-Econ dataset). To estimate logarithm of 116 population density from both geographical (G) and climatic variables (C), we used the equation:
where D is a vector of grid-scale population densities (i.e., Di for grid cell i). Specifically, 119
where T is as defined above, and p is log10 P. country and soil are categorical variables, βG and βC 122 are numerical coefficients vector on geographical and climatic variables, respectively. 123 , , , 
Antarctica, Greenland, and grid cells with zero precipitation were excluded from this analysis.
127
The values for the β-coefficients are determined by an area-weighted ordinary-least-squares curve 128 fit to log10 D. Fitting the above linear regression model was conducted in MATLAB R2017a 129 (http://www.mathworks.com/products/matlab/). In total, 20,503 grid cells had data for all 130 parameters needed for the fitting procedure. Variability that is not explained by equation (3) is 131 assumed to be the result of unknown factors which we treat as invariant with time. 
By doing this adjustment, we conserve the world total population, but take climate change into 146 account to estimate the spatial distribution of population. 147 We then estimate the number of people for whom climate change is projected to provide additional 148 incentive to migrate for grid-cell i and year y (indicated by ΔNi,y) as: We define fi,y = Ni,y / Wi,y, so that fi,y -1 indicates the fractional change in population that would 156 be required to offset the influence of climate change on the attractiveness of grid cell i in year y. 157 When fi,y -1 < 0, that means that grid cell i has become less attractive. We integrated Ni,y for grid 158 cells in each country c to yield Nc,y and define fc,y = Nc,y / Wc,y. We calculate results independently 159 for each of the CMIP5 models simulations (Taylor et al. 2012 ) and present median results.
160
Where a range is reported, it encompasses results for 68% of the CMIP5 models. 161 We report results with two significant digits. The computer scripts written in Matlab R2017a used 162 to perform our analyses are available upon request. 
Results
173
The regression of population density against geographic and climate variables as described above year 2100 population lives in a country that is expected to experience population growth and for 200 which ΔNc,2100 is < 0 (lower right quadrant in Fig. 2) . In contrast, 14% of the global population in 201 2100 is projected to live in a country experiencing with a population lower than today and for 202 which ΔNc,2100 is > 0 (upper left quadrant in Fig. 2 ). Similar patterns are found under other 203 scenarios (Fig. A2 ). 
Discussion and Conclusions
226
In this section, we discuss some of the relevance of the results of our calculations for the real world. 227 We intend our quantitative results to indicate possible orders-of-magnitude and global-scale spatial 228 patterns of people with changed incentives; we do not intend our results to be interpreted as 229 quantitative predictions of future climate-induced human migration. Our results indicate that India may be the country that will contain the largest number of people to 246 whom climate change may provide an additional incentive to emigrate. West Africa, and in 247 particular, Nigeria, may be the second most important area in this regard (Figure 1a,b) . This is 
